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A. Tumol kal dopeg dedopevwy tTng Solidity.
Tpomnonouintec npooBaong, Public, Private k.AT.

ToVvNOEeIG TOTTOI HETAPANTRV

vint: unsigned int of 256 bits

int: integer positive and negative value accepted 256 bits
string: string of characters

bool: supports logic true and false value

MoAANQTIAN avaBeon
(age, gender) = getAgeGender();

contract HelloWorld {
uint x;
int y;
bool z;
address a; //20 bytes = 160bits default 0x0000 11 address(0)

uint256 b; //32 bytes
uintl28 c; //16 bytes

uinte4 d; //8 bytes

uint32 e; //4 bytes

uintle f; //2 bytes

uint8 g; //1 byte

uint h; // alias for uint256

“implicit convertion” Agv Aettoupyel amo peydla o€ PLKPA KAl Ao MPOCHACUEVA OE OMPOChUa.
Akoun KL otav Asttoupyel eivat Bava runtime errors

Teleotég

* N~ 1+

N



mapping (hash table)

mapping (uint => string) phoneToName;

struct customer {
uint idNum;
string name;
uint bidAmount;

}

mapping (address => customer) custData;

AEN emutpénetal n xprion mapping wg key (oUte mivoka... eivat reference)... (aAAG eTUTPEMETAL WG
value)

AEN smutpénetal apylkomoinon otn ypappn tng SnAwong, aAAd to dnuoupyeic adelo kat
npoaoBételc MEAH otnv mopeia

Jtnv mpaén oAa ta mappings sival SnAwpéva odatpikd

Mpoocoxn!!! av kahéoelg tnv get yia key mou dev umdpxel entotpédetal n default Tiur tou Tumou
¢ value (edw m.x. Ba dwoel false) Apa AEN MMNOPOYME MPATMATIKA va yvwpiloupe AN kamolo
key umtapyel. Mo auto xpelaletal E€tpa petaBANTA (TL.X. TVAKOG) EKTOG KL 0V yVWPL{OUUE TIWG TIOTE
n Ty AEN OA eival n default.

contract HelloWorld {
mapping(uint => int) mapl;

function x() public {
mapping(uint => int) map = mapl;
map[@] = 8;
map[1] = 5;

function getItem(uint key) public view returns (int) {
return mapl[key];



}

mapping wg MOPAMUETPOS LLac ouvaptnong AEN EMITPENETAI ektog kL ov oplotei wg storage KAI n
ouvaptnon AEN eivat public aAAd avotnpd internal kaAeitat MONO amd to 610 To cupPoOAalo n
OTTOyOVOUG TOU

function x(mapping(uint => uint) storage map) internal {
map[@] = 8;
}

AnAwon ocvvaptnong 1/ 2

function name(<parameters>)
visibilityModifier
accessModifiers
modificationStatus

returns (<returnParameters)

AnAwon ocovvapTnong 2 / 2

function winningProposal()
public
validStage(Stage.Done)
view
returns (uint8 _winningProposal) {



EiSn ovvapTtnocwv

LConstructor QPublic
UFallback QPrivate
OView Uinternal
UPure UExternal

contract HelloWorld {
uint internal x = 0; // eival 1610 pe uint x = 0;
uint private y = 0; // 6ev emitpénetal npoécPacn o amoyovoug
uint public z = 9; // 6nuioupyeil autdpata getter

function x() external returns (uint) { // Mévo amdé dAAo contract (function)
return 1;

}

Otav eniotpédel MTOANATIAEG TULEC XpeLaleTal mapevOeon (kal OAn n evtoAn o€ pia ypapun aviibeta
arnd python)

function x() public returns (uint, uint) {
return (1, 1);
}
Ol view 8gv Tpomomnolouyv Th storage. Mdvo Lo view eMOTPEPEL TLUEG OpATEG 0TO Remix. Mia view
ETUTPETETAL VO KOAEL LOVO view ) pure.

function x() public view returns (uint) {
return a;

}
H pure 6ev mpoomneAdlel KAN tn storage KAl kaAsi MONO pure. Ot pure 8gv Snuioupyouv

oupPoAata, dev mupodotouv cuppavta, ev kahoUv tny selfdestruct, Sev kahoUv low level
functions, ev otéAvouv Aedta, dev eival payable.



KAaon address

<address>.balance

(uint256) To LTTOAOITTO TNG SIELBLV ONG o Wei

<address>.transfer(uint256 amount)

peETaPEPEl oTn S1IELOLY ON TO TTOCO TTOL SiVETAI WG
TTapaueTpog (oe Wei)

To avrikeigyevo msg

address adr = msg.sender

uint amt = msg.value

Sdalpikeg petaBAntég: this, msg, block, tx, gasleft()

address(this).balance ta Aedptd Tou cupBoliaiou

msg.sender n SievBuvon moptodoAlol autol mou kahel To cupBoiatlo

msg.data 6A\a ta data Twv opLOPATWY TNG KARONG

msg.sig Ta Técoepa Mpwta bytes Twv data (T MPWTA YPAUUATO TOU OVOUATOG TNG CUVAPTNONG Ttou KaAeital)
msg.value ta Aedtd mou petadEpel 0To CUUBOANLO AUTOC TTOU TO KaAEL

block.number aplBudg tou block oto omoio €xel dnpooteutel kat ekteAeital To Tpéxov cupBoAato.
block.chainid to chain ID tng blockchain

block.gaslimit To avwtoato 6pLo gas mou pnopel va katavaAwBei oto block (amoé oAeg tig cuvalayég o’ autd)

block.difficulty n SuckoAia tou proof-of-work mou amatteital yia t Snuoupyia tou TpExovrog block.

5



block.timestamp n xpoviky otyun kotd tnv omola dnuioupyndnke to block oe sutepdlenta amd tv 1n
lavouapiou 1970 (UNIX timestamp)

block.coinbase n 6iebBuvon tou moptodoAlol tou miner mou e€opule (kat apeidpdnke yla) to block tou

ouppoAaiou

tx.origin n dtevBuUvoN Tou apXLKOU ATIOCTOAEN TNG METAPOPAS XPNUATWY - N Xpron Tng amodelyetal eneldn

umnopet va enidpuldooet mpoPAnpata achaleiag
AmnootoAn kaL Andn xpnuatwv

Special ouvaptnoslc... xwpig tn A£€n function... receive() ... ekteAeitol OMOTE KATOLOG OTEAVEL
Aedtd oto cupPolaio!!! Asttoupyel oav cupBav!!! Otav dsv untdpyxel msg.data (0xL KAjon) f otav
6ev kaleital cuvaptnon payable AEN pmnopei to cupPBoiato va Sextel Aedptad. Ma va ta dextel
nupodotel TNV receive() n onola eival mavta payable. Eniong, petd and kabe kAron mou amodidel
Aedta oe kamola payable mupodoteital kat mAAL N receive.

Av dev uTtapyel receive() oUte Kal kKArjon o payable tote nupodoteital n fallback() (emiong
payable) n omola KavoviKa TPEMEL Vol KAVEL revert TV HeTadopd Kal va TV akupwoel (Sev sival
navta Suvato .. hetd ano selfdestruct).

contract PaymentContract {
// H receive koAeital 6tav To oupfoAaio Aapfdvel xprpata
// xwplg va KaAsital pla GUYKEKPLUEVN ouvdpTnon.
receive() external payable {
// Kdti mou pmopeite va KAVETE KATtd tnv AQYn xpnpdtwv
received += msg.value;

// H fallback koAeitatl oétav n ouvdptnon mou KAAONKe O6gv rtav payable
// N bev umdpxel n ouvdptnon f n receive.
fallback() external payable {

Returned += msg.value;

H call eivat kaAUtepn, ylati ot dAAeg €xouv povo 2300 gas.
Aladopol tpdmoL TANPWHAC:

bool done = payable(msg.sender).send(address(this).balance)
payable(msg.sender).transfer(address(this).balance)

payable(msg.sender).call{value: address(this).balance}("");

(bool done, bytes memory data) = payable(msg.sender).call{value: address(this).balance}("");
(bool done,) = payable(msg.sender).call{value: address(this).balance}("");

Av Sev dptavouv ta Aedta n call emiotpédel false

(bool done,) = payable(msg.sender).call{value: 1 ether}("");



KAnpovouikoTnra

contract StandardPolicies: {...}
contract NYPolicies is StandardPolicies {
// plus other policies....



B. Zuppdavta oto napadelypa minter.sol.

address minter;

mapping (address => uint) balances;

event sent ()

1. EmotpéPte otov “File explorer” tou Remix kat Snuloupynote £va véo apxeio solidity pe to ovoua

“Minter.sol”.
MAnktpoloynote 1 avilypadte To mapakdatw npoypappa Solidity:
link

pragma solidity »>=0.5.9;

contract Coin {
// The keyword "public" makes those variables
// readable from outside.
address public minter;
mapping (address => uint) public balances;

// Events allow light clients to react on
// changes efficiently.
event Sent(address from, address to, uint amount);

// This is the constructor whose code is
// run only when the contract is created.
constructor() {

minter = msg.sender;

function mint(address receiver, uint amount) public {
if (msg.sender != minter) return;
balances[receiver] += amount;

function send(address receiver, uint amount) public {
if (balances[msg.sender] < amount) return;
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https://repo.dai.uom.gr/index.php/s/LzUpJNv7YjrsMLx/download

balances[msg.sender] -= amount;
balances[receiver] += amount;
emit Sent(msg.sender, receiver, amount);

‘Eva unepamAouvoteupévo token. O SLoKTATNC Tou cupBolaiou Snuoupyet vopiopata (tokens) ta
omoia «xapilel» aubaipeta oc omoLov BEAEL... OTtoTe BEAEL... KaAwvtag tn HEBodo mint. Omolog €xeL
vouiopata (tokens), ta otéAvel omote kal omou B€AsL kahwvtag tn HEBodo send. To cupPforato
KpatdeL oto mapping balances OAEZ ti¢ mAnpodopieg bloktnoiag voulopatwy. Kabe ¢popa mou

anootéAovtal vouiopata upodoteital (kataypddetal) To cuppav Sent.

2. Nelpapatioteite Ye o cUPBOAALO adOU TO UETAYAWTTIOETE KAl TO SNUOCLEUCETE OTNV TOTUKN

“Remix VM (Cancun)”.



C. Xpovika otadla kat modifiers oto mapadetlyua Ballot.sol.

struct Voter;

struct Proposal;

Proposal[] proposals;

mapping (address => Voter) voters;
address chairperson;

Ballot ()
register ()
vote ()

winningProposal ()

1. EmotpéPte otov “File explorer” tou Remix kat Snuioupynote £va véo apxeio solidity pe to ovopa
“Ballot.sol”.

link

pragma solidity »>=0.5.9;
contract Ballot {

struct Voter {
uint weight;
bool voted;
uint8 vote;
// address delegate;
b
struct Proposal {
uint voteCount; // could add other data about proposal

}

address chairperson;
mapping(address => Voter) voters;
Proposal[] proposals;

/// Create a new ballot with $(_numProposals) different proposals.
constructor(uint8 _numProposals) {

chairperson = msg.sender;

voters[chairperson].weight = 2;
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proposals.length = _numProposals;

/// Give $(toVoter) the right to vote on this ballot.

/// May only be called by $(chairperson).

function register(address toVoter) public {
if (msg.sender != chairperson || voters[toVoter].voted) return;
voters[toVoter].weight = 1;
voters[toVoter].voted = false;

/// Give a single vote to proposal $(toProposal).
function vote(uint8 toProposal) public {
Voter storage sender = voters[msg.sender];
if (sender.voted || toProposal >= proposals.length) return;
sender.voted = true;
sender.vote = toProposal;
proposals[toProposal].voteCount += sender.weight;

function winningProposal() public view returns (uint8 _winningProposal) {
uint256 winningVoteCount = 0;
for (uint8 prop = @; prop < proposals.length; prop++)
if (proposals[prop].voteCount > winningVoteCount) {
winningVoteCount = proposals[prop].voteCount;
_winningProposal = prop;

}

O dnuLoupyog tou cupBoraiou eivat o mpdedpog evog cupBouliou to omolo mpénel va Pndioel pla
npotaon. H Yridog tou mpodpou éxet Suthdoia Baputnta. Ta péAn SnAwvovtal/syypadovtal anod
Tov TPoedpo (Lovo Gool eival KataywpLopévol €xouv Sikaiwpa Pridou). Emtpénetal va Pnodioel

KATIOLOV LOVO pia dopd. (3TnV mapamavw apxLkn ekSoxn UrtdpyouV ToAAd AELTOUpYIKd KEVA)

2. Nelpopartioteite pe T0 cUPPOAALO adol TO PETAYAWTTIOETE KAl TO SNUOCLEUOETE OTNV TOTIKA “
Remix VM (Cancun)”.

3. Time — Metdfacn KaTaotdoswy

if (now >= creationTime + 1 day) stage = Stage.RegDone;

if (now <= voteStartTime + 60 minutes) ...va emitpénetal n Ynoodopia
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Start time +1 Minute +1 Minute

pragma solidity ”70.5.9;
contract StateTransV2 {

enum Stage {Init, Reg, Vote, Done}
Stage public stage;

uint startTime;

uint public timeNow;

constructor() public {
stage = Stage.Init;
startTime = now;

//Assuming the Stage change has to be enacted APPROX every 1 mintute
//timeNow variable is defined for underatanding the process, you can simply use
//"now" Solidity defined variable
//0f course, time duration for the Stages may depend on your application
//1 minutes is set to illustrate the working
function advanceState () public {

timeNow = now;

if (timeNow > (startTime + 1 minutes)) {

startTime = timeNow;

if (stage == Stage.Init) {stage = Stage.Reg; return;}

if (stage == Stage.Reg) {stage = Stage.Vote; return;}

if (stage == Stage.Vote) {stage = Stage.Done; return;}

return;

}
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4. To Ballot pe stages

link

pragma solidity 70.5.9;
contract Ballot {

struct Voter {
uint weight;
bool voted;
uint8 vote;
¥
struct Proposal {
uint voteCount;
}
enum Stage {Init, Reg, Vote, Done}
Stage public stage = Stage.Init;

address chairperson;
mapping(address => Voter) voters;
Proposal[] proposals;

uint startTime;

/// Create a new ballot with $(_numProposals) different proposals.
constructor(uint8 _numProposals) public {
chairperson = msg.sender;
voters[chairperson].weight = 2; // weight is 2 for testing purposes
proposals.length = numProposals;
stage = Stage.Reg;
startTime = now;

/// Give $(toVoter) the right to vote on this ballot.
/// May only be called by $(chairperson).
function register(address toVoter) public {
if (stage != Stage.Reg) {return;}
if (msg.sender != chairperson || voters[toVoter].voted) return;
voters[toVoter].weight = 1;
voters[toVoter].voted = false;
if (now > (startTime + 10 seconds)) {stage = Stage.Vote; startTime = now;}

/// Give a single vote to proposal $(toProposal).
function vote(uint8 toProposal) public {
if (stage != Stage.Vote) {return;}
Voter storage sender = voters[msg.sender];
if (sender.voted || toProposal >= proposals.length) return;
sender.voted = true;
sender.vote = toProposal;
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proposals[toProposal].voteCount += sender.weight;
if (now > (startTime+ 10 seconds)) {stage = Stage.Done;}

}

function winningProposal() public view returns (uint8 _winningProposal) {
if (stage != Stage.Done) {return _winningProposal;}
uint256 winningVoteCount = 0;
for (uint8 prop = @; prop < proposals.length; prop++)
if (proposals[prop].voteCount > winningVoteCount) {
winningVoteCount = proposals[prop].voteCount;
_winningProposal = prop;

}

Modifiers — require / revert

Molog kaAel
Mola ouvaptnon

Nnote k..

Napadstypa - Xwpig modifier:

function pickWinner() public {
require(msg.sender == manager);

uint index = random() % players.length;

players[index].transfer(this.balance);
players = new address[](@);
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Napadsiypa - Me modifier:

function pickWinner() public restricted {
uint index = random() % players.length;
players[index].transfer(this.balance);
players = new address[](0);

}

modifier restricted() {
require(msg.sender == man&ger);

-9

Revert & Error

link

// Errors allow you to provide information about

// why an operation failed. They are returned

// to the caller of the function.

error InsufficientBalance(uint requested, uint available);

// Sends an amount of existing coins
// from any caller to an address
function send(address receiver, uint amount) public {
if (amount > balances[msg.sender])
revert InsufficientBalance({
requested: amount,
available: balances[msg.sender]

1)

balances[msg.sender] -= amount;
balances[receiver] += amount;
emit Sent(msg.sender, receiver, amount);
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5. To Ballot pe modifiers

link

pragma solidity 70.5.9;
contract Ballot {

struct Voter {
uint weight;
bool voted;
uint8 vote;
//address delegate;
}
struct Proposal {
uint voteCount;
}
enum Stage {Init, Reg, Vote, Done}
Stage public stage = Stage.Init;

address chairperson;
mapping(address => Voter) voters;
Proposal[] proposals;

event votingCompleted();

uint startTime;

//modifiers

modifier validStage(Stage reqStage)
{ require(stage == reqStage);

)

}

/// Create a new ballot with $(_numProposals) different proposals.
constructor(uint8 _numProposals) public {
chairperson = msg.sender;
voters[chairperson].weight = 2; // weight is 2 for testing purposes
proposals.length = numProposals;
stage = Stage.Reg;
startTime = now;

/// Give $(toVoter) the right to vote on this ballot.

/// May only be called by $(chairperson).

function register(address toVoter) public validStage(Stage.Reg) {
//if (stage != Stage.Reg) {return;}
if (msg.sender != chairperson || voters[toVoter].voted) return;
voters[toVoter].weight = 1;
voters[toVoter].voted = false;
if (now > (startTime+ 30 seconds)) {stage = Stage.Vote; }
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/// Give a single vote to proposal $(toProposal).

function vote(uint8 toProposal) public validStage(Stage.Vote) {
// if (stage != Stage.Vote) {return;}
Voter storage sender = voters[msg.sender];

if (sender.voted || toProposal »>= proposals.length) return;
sender.voted = true;

sender.vote = toProposal;
proposals[toProposal].voteCount += sender.weight;
if (now > (startTime+ 30 seconds)) {stage = Stage.Done; emit votingCompleted();}

function winningProposal() public validStage(Stage.Done) view
returns (uint8 _winningProposal) {
//if(stage != Stage.Done) {return;}
uint256 winningVoteCount = 0;
for (uint8 prop = 0; prop < proposals.length; prop++)
if (proposals[prop].voteCount > winningVoteCount) {
winningVoteCount = proposals[prop].voteCount;
_winningProposal = prop;
}

assert (winningVoteCount > 0);
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